Structural studies on two high-mobility-group proteins from calf thymus, HMG-14 and HMG-20 (ubiquitin), and their interaction with DNA.
High mobility group (HMG) protein 14, which, like HMG-17, has been implicated in the structure of 'active chromatin' is shown by 270-MHz NMR and by circular dichroism to be in a disordered conformation in free solution. At low ionic strength protein HMG-14 binds to DNA by weak attachment of the N-terminal half of the molecule and is released by 0.3 M NaCl, the ionic strength at which the protein is extracted from chromatin. The protein HMG-20 (ubiquitin), a constituent of the conjugate protein A 24, is shown to be a highly stable compact globular protein that remains folded over a pH range of 1--13 and has a half-denaturation temperature of 85 degrees C when thermally denatured. Circular dichroism indicates 28% helix and 12% beta sheet. Despite having 15% basic residues it binds only very weakly to DNA. A detailed study of the folding of ubiquitin has been made by a combination of several NMR approaches, including decoupling, nuclear Overhauser enhancement and titration. Several line assignments have been made and it is shown that, although the tyrosine and histidine are buried residues, they are not adjacent to one another nor are they close to either of the phenylalanines, of which at least one is also a buried residue.